Background
Contraception is an effective form of family planning, and over three-quarters of women in developing countries have used a form of contraception during their lifetime. 1 Contraceptive discontinuation contributes substantially to unplanned pregnancies, unwanted births, and termination of pregnancies. Every year, about one-third of the 182 million pregnancies occurring worldwide are unplanned. 2 Discontinuation of effective methods of contraception is a universal problem, though rates vary widely by population and country. 1 There are many possible reasons for contraceptive discontinuation, including contraception failure, actual or perceived problems with the contraception method, lack of information, or religious reasons. Low incentive to avoid pregnancy may also be an important factor in some communities. 
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In the modern world, the medical and health status of woman and children has improved significantly, and many children survive to adulthood. At the same time, more women are able to freely decide on when and how many children they wish to have. As a result, there has been a gradual decline in the global fertility rate. 4 In Bangladesh, the general standard of living has improved over the last few years, due to good performance in the national economy and better access to education for the general population. However, the rate of population growth is too high, 5 and this may undermine the social and economic improvements in the near future. Family planning is one of the few strategies that can effectively modify the rate of population growth so that the increase in population is sustainable by the economic performance of the country.
A recent study reported that three in five married women in Bangladesh used some form of contraception; about 36% of these users discontinued the contraceptive method within 12 months, and 52% of the discontinued contraceptives were considered modern method. 6 A relatively recent (2009) study by Sarker reported that in Bangladesh, 32.80% of pregnancies were unplanned; the author concluded that this is an important factor for the rapid growth of the population of this country. 7 Despite extensive efforts by the government and nongovernmental organizations (NGOs) to promote and provide free facilities for contraception to married women, rapid population growth has persisted.
Contraception discontinuation is one of the known contributing factors for increasing number of unplanned pregnancies. 6, [8] [9] [10] A study in 2009 among ten developing counties reported that Bangladesh has the second highest rate (49%) of contraceptive discontinuation among these countries, after the Dominican Republic (63%-65%).
1 In a previous study by Trussell in the United States, medical costs associated with unplanned pregnancies were as high as USD 5.0 billion per year; regular contraceptive use might have prevented 12.0 million pregnancies every year, and this would have saved USD 19.3 billion for the nation. 9 Another study based on Demographic and Health Survey (DHS) data from 18 countries reported that 20%-50% of modern reversible contraceptive method users discontinued use within the first 12 months. 9, 10 Another study of DHS data from eight countries reported a 12-month discontinuation rate of 18%-49%. 1 A more recent study on use of the oral contraceptive method in 19 countries showed that 35% of women discontinued its use within 3 months.
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A previous study demonstrated that education, area of residence, and household economics status are the most important factors associated with contraceptive discontinuation. 12 However, urban women and women with higher levels of education and socioeconomic status are more likely to switch than stop after discontinuing a method, whereas older age is related to a decreased likelihood of switching. 12, 13 Contraceptive discontinuation may indicate a missed opportunity to promote and sustain contraceptive use, and therefore it can be used to measure the effectiveness of family planning service. 14, 15 High-quality family planning service would provide information on a range of contraceptive methods and offer more comprehensive counseling. This would increase the likelihood that a woman will switch to safer or more effective contraceptive method rather than discontinue its use altogether. 15 We designed this study to investigate the high rate of contraceptive discontinuation in Bangladesh. We hoped to identify factors associated with the discontinuation of common contraception methods in this country, to support relevant authorities in planning new strategies to improve the situation.
Methods Data
The present study was based on a secondary analysis of Bangladesh Demographic and Health Survey (BDHS) 2011 data. The BDHS was a national-level household-based survey that utilized a stratified, two-stage cluster design: the first stage involved selecting samples from a master sampling frame constructed from enumeration areas in the Bangladesh Population and Housing Census 2011, provided by the Bangladesh Bureau of Statistics; the second stage involved the systematic sampling of the households listed from each cluster, to ensure adequate numbers of completed individual interviews were obtained. The survey collected data through questionnaire-based interviews, based on the MEASURE DHS program model. 6 Data used in this analysis was restricted to responses from women who had ever used a method of contraception in the 5 years preceding the survey, and where complete contraceptive histories were provided. In the 2011 BDHS, all women aged 12-49 years in the selected households were administered a questionnaire between July 8, 2011 and December 27, 2011, to collect information covering the 5 years preceding the survey, on respondent's socioeconomic, demographic, and anthropometric information, reproductive history, living conditions, knowledge and use of contraception, and other health topics. 6 Trained interviewers interviewed a total of 17,842 with ever-married women aged 12-49 years. The reproductive-aged women (aged 15-49 years) were considered in the current study.
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The data set was checked for outliers, using statistical techniques, because abnormal data can affect the interpretation of results. 16, 17 Excluded from this study were 1,048 women who had indicated that they were pregnant at the time of the survey and 79 women who were aged #14 years old; thus, the data set was reduced from 17,842 to 16,273 for the analysis in the present study. This analysis focused on the data from episode-based for both modern and traditional family planning options available in Bangladesh.
Data analysis
Respondents were classified into two groups: the "discontinued use" group (if they had used a contraceptive method in the past 12 months but were not doing so at the time of the survey) and the "contraceptive switched" group (if their current method differed from their previous method used). An inferential statistical test was used to assess differences between the two groups of married women, by contraceptive discontinuation or switching status. Logistic regression was used to investigate associations between user status and factors that had been previously identified as significantly associated in bivariate analysis, in the literature. The models controlled for married woman's 5-years age group were analyzed according to the reproductive period (15-49), number of living children (parity), fertility preferences, history of a terminated pregnancy, place of residence, religion, highest education grade completed, and wealth index. Assessment of the strength of these factors as predictors was done using odds ratios (OR) and their 95% confidence intervals (CI) for comparisons of their effect on discontinued use and switching. Statistical analysis of the data was performed using STATA 12 (StataCorp LP, College Station, TX, USA).
Results
Background characteristics
Contraceptive discontinuation was identified among 6,244 (38.4%) of the women in the sample selected (Table 1) . A majority of these women had a preference for more children (74.8%), had completed secondary education (34%), and lived in rural areas (66.8%). More than half of women who discontinued had 1 to 2 living children. Twenty percent of these women indicated a history of a terminated pregnancy. Muslim (89.9%) women registered higher rate of contraceptive discontinuation compared with their women counterparts of other religions.
Among the sample of current users studied, 2,506 (15.4%) women had switched from their previous method at the time of the survey (Table 1) . Compared with the discontinued group, more than 30% women who had switched contraceptive methods were aged 20-24 years, followed by 24.5% in the age range 25-29 years; 46.3% were secondary-level educated; 59.1% had 1-2 children; and 79.9% of women had a pregnancy termination (Table 1 ). This group were predominantly "spacers" who wanted to have another child (73.5%). Approximately 61.81% of women who were case response the contraceptive discontinued by former pill users, followed by 18% of injectable contraception users (Table 3) . On the contrary, 66.32% of women who were switched by pill followed by injection users (17.43%).
Multivariate analysis
The logistic regression model suggested that place of residence, age, parity, fertility preference, and wealth quintile were shown to be the significant factors for contraceptive discontinuation ( Table 2 ). The analysis suggested that respondents from the rural community were about two times more likely to discontinue use relative to respondents from the urban community. However, respondents aged 25-34 years old were more likely to have discontinued compared with respondents aged less than 20 years. The analysis also suggested that respondents with no formal education or illiterate were more than 1.5 times more likely to have discontinued use relative to those who had completed higher education (Table  2) . Women who did not intend to have other children were less likely to have discontinued contraceptive use. Previous use of the pill, intrauterine device (IUD), and injection were found to be associated with approximately less than one time the discontinuation which was even higher than that recorded by other acting methods (Table 4) . Conversely, education, age, parity, fertility preference, place of residence, and wealth quintile were also shown to be the significant predictors for switching of contraceptive method. The analysis suggested that respondents aged 25-34 years old were more likely to have switched compared with respondents aged less than 20 years. Respondents who were secondary level-educated were more likely to have switched contraceptive methods relative to those who had less education. As for fertility preference, respondents who did not intend to have children were more likely to have switched contraceptive methods compared with those who wanted another child. However, the respondents who lived in a rural community were more than 1.6 times more likely to have switched the method compared with those living in an urban community ( Table 2 ). The respondents of pill, IUD, and injection users were more likely to have switched the contraceptive method as compared with those using other methods (Table 4) . 
reasons for contraceptive discontinuation
The most common reasons given for discontinuing contraceptive method, regardless of the method currently in use, were desire to conceive, unexpected conception, and side effect or health concern. About one-third (32.87%) of women stopped practicing contraception because they wanted to become pregnant, while about one-quarter (26.69%) were concerned about the side effects (this was especially important for those using the injection method, among whom 50.21% of the discontinuation was attributed to concern of side effects) (Figure 1 ).
Discussion
This study examined contraceptive discontinuation and switching of methods in a sample population consisting of 
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Contraceptive discontinuation in married women Table 4 Odds ratio of discontinuation and switching, by contraceptive method used married women in the reproductive age group, in Bangladesh. Counseling on contraceptives usually focuses on disseminating information on family planning and providing a range of contraceptive methods. Initiation of a contraceptive method has been linked to a lower risk of unplanned pregnancy. 3 When examining the results, we noted that the pill, injection, and traditional methods were associated with high rates of discontinuation. Ramstrom et al reported that concern about potential side effects was the major reason for discontinuation of pill and injectable form of contraception. 19 Many may not have had the proper information and were not aware of other available methods of modern contraception. Moreover, contraceptive methods with lower rate of discontinuation like IUD based on experience from other developing nations were not popular in Bangladesh. 14 Younger women had higher rate of contraceptive discontinuation of any method, especially those with no children or fewer than three children. With increasing age and increasing number of children in the family, economic concerns became more important and the rate of contraceptive discontinuation reduced. This can explain the lower rate of contraceptive discontinuation among older women in the population. The main concern is that our findings showed that contraceptive discontinuation rates among poorer, lesseducated women from rural areas were higher than among their better-educated counterparts from the rural areas.
Since this is associated with unexpected pregnancies, the increasing number of children will create additional burden to the already limited financial resources of the family. For the same reasons, more women may adopt the less effective traditional methods of contraception. This may eventually create a vicious cycle that leads to poorly controlled increase in the population. Contraceptive discontinuation is closely related to the fertility rate of a population and can reflect the effectiveness of family planning programs. The rapidly increasing population of Bangladesh in recent years corresponds to the high rate of contraceptive discontinuation in the country. Based on our findings, specific measures to disseminate information on family planning and provide effective options of contraception should be targeted at young married women from poor families in the rural areas. Providing better opportunities for general education and employment opportunities may also reduce the rate of contraceptive discontinuation indirectly, by improving the economic background of these women and their families. Contraceptive methods that are associated with lower rate of discontinuation, like IUDs, may be another solution, although these may not be readily acceptable to women from conservative cultural backgrounds.
study limitations
There are a few limitations of this study. The sample population may not reflect the actual constitution of the country, despite the fact that representations from various geographical regions were included. It also excluded unmarried and pregnant women who might have been sexually active or practicing modern or traditional methods of contraception.
We were not able to obtain adequate information on termination of pregnancy for analysis since this practice is not culturally acceptable.
